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Abstract of JP2001 247346 

PROBLEM TO BE SOLVED: To provide a shrinkage-diminishing agent for hydraulic materials of high 
general-purpose properties that manifest excellent crazing-inhibitory effect by sufficiently suppressing 
the progress of the dry shrinkage of the cured product, as the production cost of the hydraulic material 
is lowered by reducing the addition of the shrinkage- diminishing agent to the hydraulic material, a 
method of producing the same and a additive composition for hydraulic materials. SOLUTION: The 
objective shrink-diminishing agent for hydraulic material comprises at least one kind of polymer 
selected from the group consisting (a) a polymer that has a structure that one of oxyalkylene chains 
bearing a side chain including a carboxyl group links to the residue of the 2-30C compound having one 
active hydrogen atom, (b) a polymer that has a structure that one or more of oxyalkylene chains 
bearing a side chain including a carboxyl group links to the residue of a 4-30C compound having two 
active hydrogen atoms, (c) a polymer that has a structure that one or more of oxyalkylene chains 
bearing a side chain including a carboxyl group links to the residue of a 1-30C compound having three 
active hydrogen atoms and (d) a polymer that has a structure that one of oxyalkylene chains bearing a 
side chain including a carboxyl group links to the amine residue. 
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^g. 7Wymm<Dzsij}i<xyM;%m. » 
x>g. u yummm^s-hfrxyimwmf 

[0 0 3 7] ±Bd.7)l*Uy*lryj Kttfcrt4w>H«K: 
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[0 0 3 8] ±fE*yx-y;Wbl^)t±£7'c, ±12771/ 

3BWWW*»f6*i*. 10 
[0 0 3 9] ±fE*3&!S£&f*i:LT«\ Wfctf, *»; 

( i ) mm® 2-22 ojuttfe m*^ 

*Jltfr*vm mfcW) T'xxr;HkLfcfe©, (2) 
^ a y y {t7 i^fcffii/ n a y > tokJREJST 7 

>yy 3->k (3) *a/WUM5>K % x 

&fe5#y^S'7**U7aM Ctt) iiftf^n 20 

[0 0 4 0] ±E#Ux-r>Wt#»©«* 3 F5#?* 
i: LTtt«ptffiS*n-f » 08*tf» 1 0 0-1 0000 
0 0T$%C2:ft^$LV\ «fcy$?3:L<li200~l 
00 000, MfC»SL<«300~50000T'£ 
So $fc, »SWE (Mw/Mn) fcLTttftKHSSi'i 
1\ l-l 0 0T-&S<:i:tf#S:U^ ckt>$? 

$L<«1. 1-1 0, MfctfSKttl. l~3T'fc 

So 

[00 4 1] ±E#yx-r>Wfc^tt*58WK:fcW-5 30 

-7 l ;Ht-&ttoa*tti:Bblctt©/^5>Xtt» #e>ns 
«£f*<D«*ttfc«*tt©><9 >7.lC*t < C 
fcfcfc*. fi^»0«Uktt3V**51«fSi:. 37*U- 

4 ¥ 1 0 3 3 0 H UK, I^MttJSfr) kims© 

T-exv&cmKTWiULrcmttZo ±e#yx- 

TVWfc£$|©H L B t LT«. , 1 ~ 1 5 T*£S 

CtWffiU\ £D$?3:L<{i, 2~12T**D, M 
lei? ^ b< ti. 3~9T*feS 0 miS<D'-Kyx— r;l/ffc£ 
$li:LT, 0J;U£ N l|g7;l/3-;H07;l/*b>^.-9- 
-CK(>fAn^lT*&Sx^-.K-;l/LB. 5 0HB->y-X 50 



ftH 2001-247346 
12 

a&a«, =mtmm) . rxiki 2-1 4 ©2 $7 

;l/ 3 ->!/© 7 b F f*tP» V & 5 V 7 # 7 

*/y=-*;i4±®) «*wenso 

[0 0 4 2] [fi£ft©I!i§73i£) *»Wtfc»tSS^ 
tt£IJliS!-fsy77hfi£{±, #Ux— r;Ufk***»6 

77 hgPfiE^gi^fc LTX^U>tt^fSfOi«{*tfft 

infi^f 5 c £: fc cfc 9 frfrtiS . 
[0 0 4 3] ±12**77 hfi^Ktel/^T, tfyx— r;l/ 

Ux-y;l/^{i«»f$nSo x^byft^ta?D#«ft© 

fi^itEtSfi, -fiR&»£& *mm±Bifo. m& 

Ux-y/Wt:£$)©2«tt, 3 S^iftfe 

So enrobe n^n^wmv^i hs^&©#?« 

ft D» (Mw/Mn) 

#K.6>n5o 

[00 4 4] ±15^57 hMSVlimtLXlt. #'JX 

-y^fk-^tcx^b^ft^fo^a^yvy hfi^- 
■r s c t ^T-^ S73i*T'Snjf ^cn^sns t <dt'« 

[0 0 4 5] ±^W^3iK{kfei:LT{i^lc|®S^n 
•T\ «Atf, WT© (1) - (8) tS5«TSfe©«tf 
W^nSo cn£li*i4T-Jil^TkJ;<, 2SJ-X±^ 

( i ) y h y/^-^-^-y-^ m : ^ ^i/x^y f y/s 

-***-fF, ^^a^*-9-/>/^-^^-9-^F. 3, 
3. 5-hU^^;l/->^D^^;l/X^;l/y 
+J--TF, 3, 3, 5-hV*f-JUi/9w\*VS>/<- 
***^K, ^^;I/->d'n's*+)-7^/^-**-9--YF\ 
7^b7-lrh7-by-h^-**-9-'('F, 7-b^;l/7-fe 

[0 0 4 6] (2)/WKa/W^KS: ter 
t -7^;W^ FP/<-***-f F> Hn;< 

*^F\ 2, 5-i/7f;l^+*^-2, 5-5?/N-T 
FD/^-^+^-r F> 1. 1. 3. 3-fh7^f;l/7 
f^/^Kn/W+^K, 2- (4-^^;l/->^n 
'\*->;l/) -ya/^y/W Hn/<-***Y F« a 
[0 0 4 7] (3) ~yT}V*jWi-**VJ FS. : v 7 - 
tert -7^;l//^-*^W F. t e r t -7^* 
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*+U v l' F\ -7*5;W<-**1MF\ a. 
a' (t e r t -7^l"<-**-» p-S?-fV 

7ne/l/0-lr>\ a, a' -a (ter 1-77^ 
p-^y^DtT/VN+v/X 2, 5—7* 
*7l/-2. 5->"(ter t-^WW*-» 'n* 
2, 5-7;* 37b- 2, 5->'(tert-^f 

[0 0 4 8] (4)/W+'>XXfAi: tert- 
7f-;W^-**i/7-tr-r-h, tert-W/W 
*S/5tfP-K tert-7f;WW+W/i 10 
-k ->"~t e r t-7f-JW<-*4 l Wy7*U- 
F. 2, 5-: 9*f-to-Z. 5 —7 
*S/) -M^X t e r t -^K+Wy^D 
tr/U*-**-h» t e r t-7W-**WV7 
*U-k tert-W/W*5'lirtb-K t 
e r t -7f )l//^-*^->**fA/x-h, 
-^-y^fA/X-f, t e r t 
S/-2— x^*x*-9-/x-h % ten 
**S/-3. 5, S-FU^f-rt^tf/x— k te 
rt-7W<-*^W>l, *5/U^-**S/ 20 

*;7Fx-F> t e r t k+S/H/z^-^+S/e/^l/- 

K ter t -^z/Mi—tti/tt^VSX-— 
F, ^2;W<-**S/*^*-9-yx-HS. 

[00 4 9] (5) /*-**i/>Tf->\<W. ■ n-7?7l/ 
-4, 4 -fx (ter t -7>*/<-**SO /<H 
-K 2, 2 -ex (t e r t -7»U/<-**S/) 7 
*X 1, 1-ex (ter t -7^-;W^-*+-» - 
3. 3, 5-h'J;** L ;l'v'*0'\*-9-^ 1, 1-ex 

(ter t -7*7b/<-**S0 7*D'\*-9->\ 2, 
2 -ex (ter t -r^l/^-**^) ***>3Fo 30 

[0050] (6) s>;rs/>i//<-**-»-r F* : r-tf- 

^/-<;U/^-**-9--f F, rA/'OW^-^+lMF, 
5*o-f>l//*-:Mrtf-rk 3, 3, 5-M)^^;l/-> 
*D-^+-9-/-f>U/t-***-rF. tr**x-y*7-7y 
F/<-**-*M F\ 'OV^Y*/*-**** F\ 2. 4 
-y^nD^yy^;!//^-*^ F\ m-F;W;W< 
FHo 

[00 5 1] (7) /S-^+v^TJ-tf^-FJS : 7- 
-rv^nK>U/<-**3/5?*-#*-h, 7-2-Xf- 40 
/l^v+S/A//*-**^^*-**- K 7- n -7a e 
;!//<-**->^j!7-#*- F, ex- (4-tert- 
7f-;i/'>^D^->;l/) /<— ^S^*-**- F, 7 
5 'J X^/t-**^*-**- k 7-;* F*W 

yyn^A-^+'y^A-t^-h, -7 (3-^^ 
F*->7f-;W /<-**fs>a-**- f, 7 
-7»J /U/*-**^*-**- f«. 
(8) *©{fc©W8B§I£{b1&gi : T-t'f^f a^+S' 
;l/X/U7*^;l/^-;i-^+M F\ t e r t -7f-;W*- 
**5'7'J F*. 50 
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[o o 52] ±is^7H^ftt Mmm.<kMhVk 

Tfcckv\ #yx-T-/Wk^ftK:x^b>tt^fi 
?D**ft«»%ataLTy57FS^*ff5«^» S£ 
BB»»ISStt. »J x— rJWk£ttfcaain* 
T* 1 5 x^ l^&^»Jjififtf£#tc j&jn LfctK 

xi-isy&^mtammwiitfttmmKfc&fk^mavrc 

ffKHSSn-f, fl9*.tf, x^:/ft*tSfD*«fo£# 
icttLTO. i~i 5fi*%i:-r5c:i:*W£Li\ 
0. lfi*%*JST*feoTt>. 1 5S«%£S*T£k 

S5o iOSfSlXti. 0. 5~10li%T'$5. 

[0053] ±127-77 Ffi^ti. ®mmfi*mmG 

£rf 5*fcJ8^*c: i:^T*#5r§jSi: LTtttffcHS* 

tf % 7k; n-7*X 7oMy\ ^>-tf>. i/^ws* 
^7*u:x^<Q^{b7kiii&:&<b*37K 

mmtmm. tuux.*ymv>wfy\t 

Kfc*I0R : 7"n/V-;k 777— ;k -T V7ae;l/ 
7;l/3-;W WV7f-;l/7;l'3— ;K -rv75;l/7;l/=i 
-;H?(D7;l/n— ^ : x?-;i/x— V 7d e;P 
x— t)W 7f-;l/x— f/l'fcx- t71/?S : ^^;l/x^ 
;vyhX x^7^yl/y F tf-Wl/ZTf-Mr F 
yH<Dy F ; vk BftxT-Jk £jgL#Btx 

H&x^;1/^<DxXt71/£ : SSI. 7ae 

*ymmv>im\ (#y> xfuyyya-*, x^p 

y^'Jn 7 7*-;l>x— fvk xfuy^Un — >l> 
^/7^;l>x-77l'7-fe-r-F. fh7Xfbyyj3 
-;K 7*n 3-/R/y^;l/x-f;Vf 
<ffi7/bn-;bt^(DS§Sf*?M?©^&tf^tf£ft3. ^ 

[0 0 5 4] ±E757 FS-g-ti. lEl^T'ta^ST* 
tfr5iii:^T-t5o Sfc 7"7 7FS^>?S£li, 8 
0-1 6 0TC1?«SiItAW$LV\ 8 0t<t0fi^ 

i:, 7 FS^tf jiff Uc< <. #'Jx- TJlitSVa 

*J^tl^*5o i0« : *b<li. 1 0 0-1 6 0"CT'fe 

So 

[0 0 5 5] ±g^77 Ffi^-T'fi. #'JX- f 7l/fb"& 
lr\ Sfc, xf-b>tt3FfiftJ|l*ft*»fcLT» a. 0 
7 v;l/I£Rtf J&tJo? U-T ft -5 S =k Stf nfc> 
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rem. »&nsg^»Ka»)ox^uytt^isam«fr 
atfS£Mteffl*9j4K8ainbT?57 hfi^ff 5 c 

[0 0 5 6] ±ISxf-Uytt^fia*l*«fl , Offiffl« 
bTtt<f tcK^^n-f. «itf, x.f-uytt^fift* 10 

y x-f;Wt£ft i o o s«wc*tbT\ o . i - l o 

omm&t%zi:oict5ztff&%L\,\ o. i mm 

!Rlltffi»tttfttTrsfe*fttffc«. l0 0fi*gB£iS 

£ft©ttstf*< &otw^<< fc**$*n#* 

*.'t!)»*L<»; l~8 0fi«gBT*<J&*}, MWff* 
b<ti, 2-6 5filSi5T'&3o 

[0057] ±12^77 hs^citmsnss^-f* 20 

*->;l/gs x^y&g^o&g^OxT.-rrt'S^ 

r**^ ^s^^tatrss^ ; e©x7.x;i/atD-gi3 

[0 0 5 8] ±§e^Si:tTtt ! tttll£ti$ni-\ 08* 

«\ 7knm+HJ7A, 7kH(b*'J^A, 7k»fk*;i/*> 30 
7 a, im{tvi-'}L.m<D7Hi]V£m. 7>vtiv±m 

&m<D7mk$5 ; RBl-f h 'J ^A, A, K 

&;7> ; Ex7, €7x^/-;I/75X i/*x#7— ;!/ 
7$X hUx^7-;U75^tD7^>^A^fe> 

[0 0 5 9] ±15**7 7 h«£©#S;ti, ±*bfc#tt 
KH££n5fc©T«&<, WAtf, ®ffFl!2 9 4 5 8 
2 2^$L ff«F»2 9 1 8 7 9 8*§l v *g, 81*812 9 40 
1 8 7 9 9<t£SL *f M¥ 1 1 -2 7 9 2 2 0#&$83F 

[0 0 6 0] *«WO*KtttmffliR»ft«»Itts 

tttmft«»f*i:*icec5iijas*fflaiE-r5a**w 

0<QRS±, *M0ffi±ft£*±gttfcbTffifl!*ft3C 

[0061] *Bw©*«tttf8ra«8«»»J-ett» ± 
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fcg£*rr s clefts * ;:©<"; 

^LfclR©xx-r;l/Ofin*»«RFK: ± 556^r*feO 

[0 0 6 2] ±fe*;l/tf >S^tf/3U4^©i£©El^ 
ttffi (I RK &Bm&«S#ft& (NMR) „ *»9fc£ 

awBW&tu cn6*«fflbT*>i/#>iiRr;/x 

ti*©i&©£14 • £1##t**T'#3o 
Xa?Offtf#ft , 9'«l|& 1 RtfflV^t, *>;'/#>' 
ioc = 0ffil:J:3§W, 1 700-1 8 00 c 
m" ftififcSn*. £fc, aiS^Ji«rffl^^ i:, ~E& 

7A<DmgST'g$n5o *^T*{i, 1-1 0 0 0m 
g/gi:!&5<t5tS^-r^cfc*WSbv\ 
b<«, 10~5 0 0mg/gt-$!), MK"$?3:b<»: 
3 0~3 0 0mg/gT'$5„ 

* UfflfcbT*»6'W»a(B6ife*lf 5 C fctcfc 
vMtfcJ-nsc SfcrufrfHcgsirab/c 

ft£ii?j£-f ^ c t ic i ^ T##rr 5 c £ # t? £ s . 
[0063] *mi<D7mmnmMmmtt-iii£ 

fc, q&;l/^;l/7D-iS^cj;5^-;l/^;I/7D-ffi^l 1 
0 mm«±A»"3SjR31?i**« 1 1 ± 2S*%U± 

f 5®J&#&gT' l . OfiS%liLh^ftibTt ; e;l/^-'l/ 
7D-^tCcfc5 ; e;l/^;l/7a-ffl^l 1 OmmftJ* 

•o&.xxffm& ii±2 ^«%tu: z&tt^ctim 

[0 0 6 4] ±fet7l/^7HS^ti:<}:-5 ; e;l/^;l'7n-ffl 

(fffffi^S] h ?y K-tr^ > h 4 o o g tmm 

o o g i:£*7S- 

SN - 5 0 . hft&) T- 3 0 #H(SiT-^ t) b 

tern. ±m-t*yy&ijam*'$ts7k2 4 0 g%^tnb, 

3»H^iiT*g^1-?.iii:ftJ;0 ; e;l'^7l' ; &f#5 o 

5 3. 5 mm, 5 0 mm<D^P3fSK:Jtt) WO tX' 

U ^<D¥i^ffl ; & : &^^^7a-fiI!:-r5o Sff 
^M^^^-b^Vhffifig^fffifiitcSabTli, £M 
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mm\ (A EM) £fflv>T*;l/*;b<D3I?T£S«£ l i 

±2£m%icmmt%o zrc. nztittfr 

cooes] *%w<D7m&ttnm®.s$&mmm 
ic, (a) -fc<Dwm\m$h%z®z\C'mrMum 
wm<dx y x— T)\,tt$si.mmm 1 1 xm^rcms 

<D0. 6felXTt%ZCb, (b) -fV-y^zfrZhH. 
it^u-y^ytv-hcomfomictthx, M&Tkm 

z i 8%^7j<-r?,t^^^toa^o. snm% (*Hr 
[0066] ±fg (a) \c$s^Xs wmim&m*mffi 

tZtm-ft&tLTli, &m£. J I S A 112 9 

KmmLxmitz&xfrs 2 8 B'&<D®.®{m&mzm 
LT®$fr(D&mmmzmmmmt% c taw* b 

-x^i:LTBWA#y^A^t±K TGE-4 2-2 20 

p j mthZ) . **^>^ y y n-^ti ths# 
a s 2 1 j m&z) » mvim&&m. rt e fj 

ffl^SCfctf-pt*. &}b\ t/W^ny^'J- F© 

BMtStfs&Htf&So 30 

[0 0 6 7] ±ib (a) Tmrntmummmm 
* y v ictt LxHBftommm&X' 1 . 2 mm%&. 

mmftiDnmw 2 a«%fflt>7c 1 1 testis© £ 

SlOiRftfiSBWfc UTrUI5$nT0>5#yx— TMtS 
bT2S«%gg<D^;!ratf i &gfc£nT^5tf, ±15 40 

mztix^z**yh®&tom<D7m&tiH<owm? 
(ommis* i . oaa%aTt-r5c:i:T*fe»3. sic 

[0 0 6 8] ±G (a) T'li^fc, zk®tt*mffilRf§<K 
M#J£^* >Hc# LT@^K>fi«>J£T'l. 2fi« 50 
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y?\) 3-;l/^/^;l/X-x;b^-tr^ > Mc*f LT 2 

u\, <tt. fcmmtm 
m$imimm<D*z* y f \ztt-t zmBttonms \tt 

l. Ofi»%WTi:-r?.i:i:T'SD. Hfc#£L<ti\ 
o. 8M%J.;TFfc-r£ii£T-&s 0 
[0 0 6 9] ±12 (b) t*iv>T, yiz-yny^'J- 
h^S-r§^j£i:bTtt, J I S A 6 2 

0 4K^jfcLTtT?££tf$?3:L<, £fc % 
;l/£;l/T*«\ y b— >n >^ y - h v<DWtoA*WB,'V 

arswiMiA Emmiitmmunt Lxmmtzz. t 
£i 8a«%M7K-r5©tc j g:>s^sttsgAEig*§ijc»{i 

ffifi£\ l 8S»%M7kLfcyb->' ; e;l/^;i/lc®fflL 
■fcfiSfcs y - F i: fc^ 

zt&Mf(Dmi&tf&t>z,<Dx\ mm. mrtm^AE 
mx&imz'Sttxmffi-tz c £ # »$ ±ib 

(b) tftt, «t0»$b<li. 7j<«1tM^fflit2SSfiM§iJ 
©-tr^t y h fc»-r sraB#©MWJ£-* i • o 
±tf5«ii:T*&!3, M»cj!f$t<(i. 2. 0fi»%W 

[0070] ±j&i,rz*mi<ojmmtHmwfcffiffi\ 
mWitomwmitvx&z^. unicio, 7kwtt**fi 
mimzcttfx'zzctizizzo Tmmtnmmam 

[00 7 1] *3SJBttMlc, 7k@!1tM^ffliR^ffiM?PJi: 
-30 ©iSlfekig* i «tofk^«iogBS»c*;b#*s/ 

Lrcffi&kmtzw&w (a) . «*»i~3oojstt 

*Tf5fi£# (B) % JBasai~3 0OfiHt***3ffl 
«±feofk^iOgatcA;l/#+->;l/»^Wr5ffl!im% 
h-o***yT)l*vyfm l W±«*bfc«Bfi*1irr* 

(o , ikis. T^ymmictDit'^yjim^ 
tzmmz^-Dts-isTfrii-xsymtf \ -Dm^Lfcmm 

tttZMSW (D) *^^5P.tD^e?2tl5'>^:< 

i m<Dm&#*&ts7m\mnmw<mi®imx't> 
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[0 0 7 2] *3^07l<Rtt:^ffi^ffl£j£fttt* ± 

t, ±ies£# (a) Rtffi^* (b) a, *ft**i± io 
tea^ft (a) RtfM^ft (b) tm&ymzi-Dits 

les^-ft (O (d) a, ^n^n±fBM£- 

f* (c) SOl^ft (d) fcraaTfc*. 
[0 0 7 3] JJE**>MHKSIi:L"ni, -tr^>he 

[0074] ±EW*ffltfei/^T, U^-y^**y« 
*tt. HRttfcAE«*aii:t,i*tfn» #U*A/#>K 

. OM^Jti, HRMcXttfg A E igEzKjSrU £ t»f if ns« 30 

C t AWi L < s *U *^/sP>lt3fiSSttffi A E 

[0 0 7 5] ±E7kHtttmffliR»fi«»li:±S-ty ^ 
h#IIWJfc0E£M£fcLTttttK:|®£Sft1\ 0J* 
If, -t* > MHRSli: UTiattslA EK*ffl£JBv^«« 
(*«tttmffliWilKMiJ/«ttliAE«* 

w) *>«#<DMttT\ i/ioo~ioo/i -ps 
±.&mmtt.£r> KttjHAEaE*«osbktt 40 

*KiFt*fc*n3ya64 0 it)»IL<li« 1/100 
~50/lT*fc!K SlC»St<{i. 1/100-25 
/l T'&5„ 

[0 0 7 6] *%B^(D7j<^tf^^i!ja^ffifi5t^A ? 7j<® 

if, 7kstt*mffliKSi{gi)i$] t -t * > h ^KSKjn * # #« 
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[0077] ±&Lrc7k®&ttnmmbummmmz. * 

aLfc»ai J f« J tOft!!©««-*^Ay-ev^t.«tV\ 01*. 
If. WTO (1) - (2 0) Ic^Ti^ftiMllOSftlJW 

(#) kfi^to-e-t^m-rsck^T-frSo 

[0 0 7 8] ( 1 ) *ffttJttmHC : #'J7i"J/H 

Wl~f>Wl (7"HJ7A) , 7^UA/K*7U'T>K 

# yx*-U>**U 3-/K #U TafcUyyu 3-;Wff 
U t+v-xf u **i/7D ei/y© 

#U v-xtt*ti603#tfv- : **;Hr;l/n-x, 
x*-;M»;l/n— t Ka*i/^;l/-fe/l/D-x, fc K 

*;I/*E*^x^-;Hr;UP— x, n Kn*s<'7'nfcr;l/ 
-b;l/n-xi?0|^*>1t-b;l/D-xx-x^ : g#S 

*MaBtt©fan-et,a<» -eo^wnif, *- 

y> ; ryfyv ygx^f;i/ : r^y^ h y •> 
a ; -tf^> ; ^rtjers/SJ&w-rsT^yywao 

[007 9] (2)S»?X^3y: (jC*) 7^ 
(3) 2J£#J: ^3^1, ^bn^h^ 77^ 

y>j«x«^x>» x Rtf. cneo, ^-hy 

-X. 7Jv^h-X. -9-yAa-X. +->a-x, 7tT 

*-x, y*-x, MttfbH^o^iSS^ =m 
mm : y;be h-^onr/ua-^ : a*ftvy*s/ 

9A : U >K3EtfK:*ottXtt**||xxf->M8l : 

>g; 7 x /-;!/: ?W)>m<D&W 

;vn-^;75/h'J » l-t 

Kn^xf'Jfy- l , l -s?*x*>»» xfi/y 
•>*75yfh7 , i/xf-uyh 

.VTS.y<>* (^^uy^x^yg!) st>'cne<D7 

[0080] ( 4 ) • <mm : iMft*;l/S"7 A, 

ffi58KA^->7A, 5^g*;l/>'7A, ^{fc^l/S/^A, 
3 7ftA;bv/7AH(DBI@14*;l/S/7A^;S{kgt, « 

ftvy*s/f> A*©*ftHi ; ; 7K^{t* «j 7 a ; 
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■fc*>h ; A;l/i/">A7;l/5*-h->uy-h^ 0 

(5) i£»£i&'iSa>] : fiiA, »^7^l„ 

(6) JAKSffifeM : nttWA. ^Mu c 

(7) HB6»3Mfija»|:*W>*, Xf7'J>8, C 

n?.<D7;i/*u^^+-> Fttinft^. 

( 8 ) mx^f-A^ffififl : ^ U -fe 'J y*/ U > / 
U-K 7Jl/<irx>i/3/\*KlgaMfc l y/Hfh-;l^y 10 
7"7U-K y;H£h-/H»U*Ux-K 33&y-y* 

[00 8 1] (9) **$'7/P*Uy*iH»» : (# 
U) ^->x^b> (#y) **^7WU>tt*in^ 
(D>t°U^-^>7;l/*by^ ; ^ifi/V^'Jn-;!/^^ 
^;l/x— r;k #'J *3v>xf-U>:* W;l>x— -r;k 
#y **->7 r nt!U>7'^;bx-x;W #y **->x?- 
U>4?U ^-+->yD U> 2 -x*;KN*-^;Ux-T-f 
/k KiH&i 2~i 4 0M7;^-;K04-*->xf 
vy**i/7u\L\sym\mmv (#'J) **i/7A/* 20 
;l/x— f;l/JS ; *'Jt+->7 p at;i/^7i-;H- r 
;k ^'J t+v-if U^y r;l/7x-;H-f/1^0 

(#U) **->7/k^y (7;1/*;I/) 7U-;H-r 

: 2 . 4, 7, 9 — r h7^f^- 5 
4. 7-5>*— ;k 2, 5-^^/1/- 3 — &i/y- 
2. 5— y*-/k 3-/^;U- l -73-y-3-*- 

)l>m<D7-t?-l'yT)l3-Mc7)l>3rlsy**i'l : Ztt 

hnm£-$#rc7-b?-l/yx-T)im ; ->*x*-uy**y n 
yHi7>r;K x^lx>'^y3-;l/S/*X7 i 7y>g|xx 30 

x;m<o c*u) t^yr^uymmm^T^m: 
if^^^-y^vyy^Mity^y^^^ymy.T.T 
;k xvxz-i/^isyvfrVzyvvxM >nx 
y-)vm<o (#y) **z/7)\y*uyv>i>e*ymmmx- 

xf^S ; #y^-^^yDt!by>{^;l/x-x;l/Sg^ 
h 'J 7 A. Kx->7U7x/-;l/X- 
f-/l/K»-f hy^ASSO (#U) **s/7JMPl/:/7/l/ 
(7'J-;l/) x-r;H8fE»x^-f;WfflH : (#y) 
t^i/xfi/>xf7V;vy >Sxxf;i/i<o (#y) 
^■^•>7;l/*U^7;l/*;Uy >&xt.7vI/S ; *y 40 
•>ifi/y77'J/i'7?>'fo (*y) ^->7;i/*u 
>7;l/+;U7 = >S ; #y*+->7;l/*U>75 F^„ 
[0 0 8 2] (10) 7A/=i-;l/3KiBifflW : **?\>l/7 
;lo-;k '\*-9-7 f S//U7;l/3— 7-tr?-b:x7;l'3 
-/k yyn~;l/fil| 0 

(11) 75 K$ffi£m : 7* 'J U- 75 >H. 

(12) y >ixxf^liail : y >» h y 7>;k 

(1 3) &K5ttKffiftftJ : T JlH-V 1**7-7 

K *>k>">.M-Ux— htf„ 50 
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(14) i/V=i-y%mm.ffl : ^f^i/'Jn-^jft, 

tt#y ->n*-y-> (-yy ^;i/#y ^a*-y->^F©#y * 

[0 0 8 3] (1 5) AEi: tfBSft eft&Sfli 

•>y;k97l/:7x— K ABS (7;l/*;kO-tr>;oi>* 
>&) .las mm7)^)i^y-izy*)^ym) , 
7;b* K #y *^>x^u>7;l'*/l' 
(7i-;W x— r;k *'J**i/xf 1/^7/W 
(7xx>l/) x-^^BHSxx-r^Xtt^flMfi, #y* 
*2/x*-i/>7;Mr>l' (7i-W x-f;i/'jyfxx 

IL a-*I/7^>XM4-bf„ 
[0 0 8 4] (16) ^<D{fiWffiS148'J : 
7;l'3-;l/-f>X7 i 7 y ;l/7;l/n-;H|(D^-?rt \z 6 ~ 3 
0 ffl©K*RF**fr 5E1I6S 1 ffl57;l/3-;k 7 ex 
^l/7;l/3-;MSO»?rt K 6-30 fflcgSRffif?** 
"TSIiJgiU flST/Vo-zk Ft^M;!/* - /*^® 
^rttc 6-3 0{i<DK^?^Wr5 l fl5y.;k*j7 > * 
> x y-;l/7xy-;l/#O^?rttc6~3 0<H©K^Jl 
f%tt57;^;V7x/-;K Fr^Ti^fo^ 

?rt»c6~3 o®<Dmmm?*G?z75.y. ^vvy 

ge£>Xx7 'J >»SSO»?rtK 6-3 OflOWIW?* 

K««07;MrUV*4 l $'K* 1 0^;Rx±tt*n£-ti: 
fc#y7/i/*k:<'**-yF§§^«g ; 7;i/+;i/»Xti7 

££-r3 2ffi<D7x^;l/gtfx-7Vl4S£Lfc, 7;b* 
;l/i?7 xx;i/x-f ;i/X;i/*yi^i ; &m7-*y& 
^SSttSiJ; 7;^;I/75 >7-fer-K 7JWr/H-y 

[0 0 8 5] (17) KTk^J : . iiflfi^x 

Xf;K i"J3>, M57>fX 7X77^h> 

(is) Kim : mmm. v yw&. mfc&m, 

(19) x>XfMti&&M : 4?y**s/7;i/*;bx— 
m:2-^^;l/-2. 4 — ?;/*>i/*-;l/^)7;k* 

(2 0) I^SM : x h y >AV 

[0 0 8 6] ^{tol>a©-tr^y^^Jin§iJ (ft) i:t 

•y^i, -»^*— 7-vi/a., ^y>*— 7-y^a, 

ifzcttfT-zz, ctxz'ASKD-ttyy&mm (ft) 
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[0087] ^m<D7m\tunmmmmm.mt. m 

CO 0 8 8] *RWO*Ktt#8fflH5a8ffiS»iJ J f*B!tt 10 
n-fx 09* tf* ©ffl*;l/h7>F-tr*>K 

; SIIHA A, SK-A/l/^^A, 771/5 
^HH*7l/v">ix, «7;i/5 ymatiA'i/V 20*04:* 
> h ; r§ffi7j<S14^W-r ^^T'yS/a* 

[0 0 8 9] ^^OTKSttM^iCUeffiMSil^ffitt 

tf»BsanaijfflriE«i©i!Mmi: lt*4» m*.i£. Km®. 

tfSEWbTHJB^JJWeo. 0 0 0 1-1 0fi»%i: 
-f«C£tfff£Ur\> 0. 00 0 lfil%*i35T*£5 

lemffiiKttiiAVi^i^n^D, 1 011%^ 

tltffcS. J:!>ffgL<& 0. 00 1~7li%t'fe 30 
K>. MlC»$L<S, 0. 0 0 5~5SM%T'&»3, ft 
t>ff$L<tt» 0. 0 1~3Ba%T*£3„ 
[0 0 9 0] *«WOzk«ttttftffllR«««BW , McWtt 

-t*yh7k^-XF (-tr*yh7K7.7'J-) i-tr*^ 

%#tfn>^'J-h#6W&n5. 40 
[009 1] ±J5-b*>h»««ieE^*nSHr*>b 

1\ W*tf, gSItf^h^yF-t^yK «S#;l/h7 
y F-tr*y M?0^;I/hv>F-t*> S"J"*-te* 
>K 77^77->at^>'h. ©Jp-tr*>F> 7^5 
:Hr*>K 7WhKS*rtr*>K &ffljg£-fe* 

ymawsnso cti6tt#a-effl^rt.«t<, 2 

F-tr*>bA^iim<t<^ffl?n, ±fe-fe*:>'hifebn3ij£ 
»Slc®ffl-r5di:^T't5o 50 
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[0092] iie-t^yna^tcfc^^-b^oh^Ap 

* > h EJWS««PJ£#BHB#»J*T? 0 . 0 0 0 1- 
10ii%T'$5i:i:AWSU\ 0. 0 0 0 1 MM% 

it. 0. 0 0 l~7M%T*fc»K Mlciff $ L < 

0. 0 0 5~5fiM%T'fctK ft&ff$L<& 0. 0 

l~3fia%T*£&. 

[0 0 9 3] ±E-t*> hfflSftt*»**7k<0E^fJ^ 
1 0~8 0a»%T*£SJIi:^Jff*LV^ 1 0M%* 
ftfroTcD. Sa^fiTLfcD-rs^tiA^O. 8 0 

T-fsfc^fttffc*. io»$L<«, 1 5-7 5mm 

%T-&tK MCSftlXWu 2 0 — 7 0M%-Z?£9v 
ftfe&SKtt, 2 5-6 5Sl%T'&5o 
[0 0 9 4] ±fg**y hM^^l^/l^ny*'; 

nSt^T-li^V^ f?iJ^{^ KSmtimtLT. 2 0- 
6 0aa%T*^5Ci:*W$L^o 2 0fiM%*}HT'fe 

tt, 3 0-5 oaa%T*fe5><, 

[0 0 9 5] ±!2-tr*y hS^Wcfi^tJSCT^© 
[0 0 9 6] ±E-t* >h»R»*^H-r Soffit LT 
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Rte7k®m*mu LTig^-r ; -tr* y h £>msz 
ykzmuLTmttzftmmtmfztiZo 10 

[0 0 9 7] ±f5-tr^y hfflfig^a, ^OSEfb&tf&fi 
1±^r(Rl_b Lit 0 X h fcflJfcJ Lfc 9 1" 5 Z £ #T- 
\zm^Z££ffT"£Zt><DT°&*), £<D£?%-k*yh 

[00 9 8] 

OHM] MTfcHffiffl*»tf T*«lfl*£KB«EK 

ttvffitK *n^n raMgpj „ raa%j **-rto 
[0 0 9 9] Oic^SongT^ *fl*t» 
7-SC*-;l/7-fy>t-^^M/-^-DL 1 8 
XHtt»cD/W K^t-;!- oy*->-7h5K (ft A 

[oioo] ommm<om%.) tmi g 

( 1 ) MTk-7 2/l'M 3 5 g ic tr y 2 0 0 g £ftnxT 

(2) Kftftl g*r7ny (gUftg) SoSfg^ft 
ffb7*/WfcK^i 0ml£ijn*5o B'Jji, 7*/Wfct* 
^<0**x7n>'Si73^ti: 1 0m 1 An^.T, 7^>? 

(3) ±ESS* 1 2 O^cira^LTc*-;/ h7l^-h± 
fcl$4«#L£tfe,*<jll$|g|g*, ttfi+<0*IMI*7 
fMtZ^Zo 40 

(4) 0. 5^07k^fbAU7A7j<?gfST'rg 

£u tm£7v^fc©iHi£>Mfr£>, Tk&gffifcg 

OMT I T E - 5 5 0 (ftn D n £) fcffifBLfc. 
[0 10 1] (HJg#©$]£73&) H»#tt, t*B+<D 

fi, Hft*ttl gfllffU l 3 0iCT'SSI68fiMli:U5: 

IcioTStbLfco 

[0 10 2] »SfS<Oi9J^75ffi) #?S, » 50 
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tt«ti*©*ftfc88r\ GPC (y*/<-5i-*/a> 
^avh^7^-) iCfcOMtUS. 
7V*7iv: KF 80 0D (j&SS, Shodextt 
SD 1* 

: K F 8 0 0 L (ftffiS, S h o d e xttg) 3 
4 0*C (i3^l,^-fyicxm&) 

iSitil : 1 . 0ml /m i n 

mm o. 5%\zt^i:o\^mm 

ftlRU 0. 4 5 5^ny<Q7^/l/£- ^D7hf-f 
X7 1 3N ^-x;Wxyxttl() 
Lfc. 

SAM : 1 0 0 /i 1 

&ffigg:R] Shod ex S E-6 l'a%ttH9r*tt 
Wf§ (ftp^S, ShodexttS) 

Mp = 960, 1 4 7 0, 4 2 5 0, 1 2 600 (MR, 
Mp = 2 1 000, 4 5000. 8 5000. 1600 

0 o (ftfi«, *y-tiH) 

[0 10 3] (SdHRfmiR) ±IH-9->7;KDlf-^ 

h v -/(omm^mmc. &?m&mb\c7u ? v l 3 * 

illltt^ffH-rs. fiU h-y7#?» 
(Mp) £fflV>fc 0 
[0 10 4] »?fitf» 

ABORWIN (ftS£) t±D«S-9->7';l/*tt-»« 

1 ogM=A + BR t+CR t 2 +D R t 3 

A (#) , A = 24. 11, B=-2. 072. C = 
0. 07 5 9, D=-0. 00 1 03tSofc„ 

[0105] <mkm<mwm tsmma. mm g 
ic<£%ti5i]>\'Xy&<Dim*jm<tt} u 7 A©m g is 

(1) t&itti g*e-*-t«fft» 7k (xi47-th 

— h »J^V) 5 0 g fc«»?*An*. 

(2) pH*^2. OJMTfc***^ 0- 1 N^lSStTkrg 

X (ii^ffllS^) ^in^So 

(3) 0. 1 NzkiWk^FU^ATkSft (a^ffltHl) 

sj^-rs. TJs«nasi©giiii^s@coMT 

I T E - 5 5 0 ^rl^ffl Lfco 

[0 10 6] $-T, SftlMSWTO^ttlciOSISlU 
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mm. mm&i 2-1 4©2»7;i/3-;i/©ifi/> 

F (E O) ¥^3^;Wton n n . #?S3 3 2, 
#StS (Mw/Mn) = 1. 3 6) 1 2 0. OMtfv 
W>^1 5. 5gp;&tfcjAA/C\ SJMGBT1 2 5 + 5 
°CST'iOjgLT?gS!g^Lfco igatl 2 5±5 

■C(c«-6ft*«5, 7*U;l/*H. 59*, t-^;W 

(&&£, B*iftfllttS) 3. 3*4:*»Rfc:i«flHK: 

# & i msmnttm. 7?? bss# 1 *s fc D y 5 
7 hs#tt 1 <omm¥^^-m cmw) a 1 1 7 0 o, 

(Mw/Mn) til 6. 8T'feofc„ £7c. 
7bn£frl(D%mffiit, 7 1. 9rag/gT'39ofc 0 
CO 1 0 7] ^"57 hfi£-ftl ^30. 6i5tC,7jc2 7 

5 . 2 as, 7j<®ft+ h y 9 Azk»» ( 3 0 7 . 

6gP*iP^.SCli:t«fcor, 7?7l-fi£ftl<D+M> 
TcSsiflSiJ 1 t±\ "p H 8 . 3 . BJB# 9 . 1 

[0 10 8] KS0H2 

7*3*0. 0 4%^w) 601. o*Rtf7k 

*SJRK»U ff+jg§§rt£i oo± seeing* Lfc 0 

i£jg 1 0 0~ 1 4 0 °C. E*J 2 . 0 X 1 0" ~ 
7. 8 x l 0"' M P a i: LT^ffTT-If 30 

w h 1 3 2 1 . 5§i$£i»Au mtm. »fg»*»S b 

T-i'y7nk!;l/7';l/3-;l/<Dx^U'y^+-9-^ Kftitfft 

CO 1 0 9] *|HK*a0*R»ffifrS#?**«l£Lfc 
££32 4 5. ST'&ifz* Cftl:!) JV7u¥>],7>l 
3-;KOxfU>m'f FWStti&Of&tt 4 . 2 T* 

co i i oi.mzs mn, SHWx«fttfE 

73lt*iiK.fcX^>UXKO£E73gt5tc+F^{*a^4 9 

1. 6gPRt>*7j<Sfk+hi;7A0. 2 6»*tt&*. Jt 40 
»TKE*$Srt*a*B»L, E7J§§§rt£l 2 0± 

1 01ClciD3»Lfc. jggl 20±10t > 

2. 9xio" ~7. 8X10'' MPafcbT^ET 
T'7DtfUy^-^-9-^K4 0 2. 8»*3IAU J8u£ 

y**?-( F • 7nfcf l^**-^ FttiJO&T'fcS^H 

CO 1 l l] Wmb<D7a£ls>**y<< ' Kffltag 
It. »»K3&Sn5ff-J|LT, 3. 3T3&5Ci:««JltfJ« 
nfc 0 CtiiUtfFalftbtt, -TVT'Dtf/l/T/lo— rt/ 50 
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(K^3) IC«LT¥^4. 2<B<Dx^U:/**-9--r 
F£¥i33. 3{i(D7ntfb^^-9-fK^7ny<7« 

co i i 2] jggfh jgm s«»AeRtfiBa£»3i 

H£<i**:;tf5XlJKJS§g§fc, *HI(*b*l 2 0. 0 
$&D*v W >g 1 5 . 6S5£tx&A,T% gH&STF 1 
2 5±5TC*-OtaaLT»lHB£Lfc. iSgfc 1 

2 5±5TCKff^**&, 7*'Jyl/Kl4. 4gPfc, t 
-7^;U/^-*+WV7ntr/i/*-#^.-h : /<-7 
ffiSh^ B*?SflittSD 3. OgP££giJ>«rK: 1 

mmct>rc?TmmmcffiTL. z<d'& \ 2 5+ 5 tic 

ftfcfctf 6 1 P$IBMtt*ttt^ ?v7 hS^»2 

CO 1 1 3] ^77 hfi£{*2 OSfi^^S (M 
w) (±2 4 3 00, $HR£ (Mw/Mn) {±3 0. 7T* 
fcofc, *7c, ^77H^ft2 0ii«l 1 8. 7 
mg/gt'$ofe, 

CO 1 1 41.^7.7 hS^2« 3 0. -7«ts 7k 2 7 
6. 63$£in;t3i:. pH2. 4 0¥flHffiK2:4:o^. 

cnc*Kct^-hy9A*afiK (3o%»«) 9. 435 

fcinx-ScfclcfcoT, **77 hS£ft2<9+hD 7A 
MJ2{±, pH7. 7, HJg#9. l%<0»Hfi3nS 
CO 1 1 5] gBS0!l3 

HxHUgjgSiJ : f- h 7**- F A S 2 1 CiSfiS* 
*yhl±m) (D7k#mit. Tkftfi-T-i 4. 6%2:M£2 

nfc. fCf, x/*#l/-$r-*flJ|,vcJte'lnfi (5 
01C, 1. 3X10' ! MPaJKT) T?BI**fTlr\ H»C 
nSRjRS (5 0U 6. 7X10"' MPattT) T'lM 
***»fT5ci:fc:J:oT, f- V^fi- FA S 2 l <DW. 
7k§h (7k7>»0. 4%) ttmtc. »6nft-rh73ff-F 
A S 2 1 Offii7j<n c &<D7jceSffiJ± 18 1. 7mg/gT'$ 
ofc. COHIIlA>6. -rhv^-FA S 2 1 
fi(±3 0 9i:ffS^nfc o fh7^-KAS2 1 

<Dft%m (Mw/Mn) ttl. 1 3 tmiZZftfCo 

co 1 1 6] a&gh am ajR«A«Rtfaat*fli 

»**Afcir7^SKii?SSlc % r h5**-FA S 2 1 
GS n a p£, *¥P-b^VhJ±S) ©B»7j<D a D8 0. 035S 

tfvw^i o. 4 3$%tmA/e, s*starFi i o 

rST'taSLT^Hlg^Lfco iM^r 1 1 0±1 
O'lClCftSfttfS* 79»Mk9. 2&t. t-7^71/ 
/W+Wy7'Di;*A-$*- h : >\-7f-fr I 
(jSS€, 0*rftffi§?±S) 2. 0S5i:^SiJ^iciBfp^{c 
tofcoT»fiiWlCiBnFU ^©^1 2 0±5rfcfii-6ft 

* e> i ^p^Sif zmv. 7 h 3 *»fc. 

CO 1 1 7] ^77ha^ft3©m«¥i^5i-?« (M 
w){±6 3 0 0. 7>aS (Mw/Mn) Iil8. 9T*fe 
ofc„ -7*57ha^-tt:3*l OOaSfC, *2 28. 



(16) 

29 

Rwmiti- h v t> L7\<.®m ( 4 8 %mm 1 6 . 

^JlQxSC^CfcoT. hfi£f*3<D-f HJ9A 

^jg^fffco cn*i»j3i:&1-3 0 '#e>n/c& 

to#j3ti, pH6. 8. BB#2 6. 6 %<D&ftfeigB,8 
i§?$T*£t), Sfi (&2 01C) T">*<i:fe6^^F^ 

co i is] tmm\Tkis\mm$ 
w<mm^miMLrj:i)^ it. 

J±$0j2~3&mti$0IJl 0 

mmm 3 x-m sn^f- h ? #- k a s z i (jsa*, * io 

/Co 

[0 119] ttsen 

rt/x-x/l/ :GE-42-2P CBflfc* B WA#^ 5 
*;i/*t») *\ JttBIS&iftl 2 4: Lfc. 

[0 12 0] it8tfllj5~6 

JJBIBBHl T*WLfcV7#y-*3 0 GtfA4, B 

Jt380!l7~8 20 
JbSHSijgfiRJ 2 Lltwm b *\ tttHBSttn&l 4 

[0121] w±o«fc3tbTf§6nfcsaipiw%ffl^ 

(r>tflwni»±ttti) ^ffFtttfco 

[0 12 2] (*;l/*;l/4>8ff) *WHr*^ M±SQ 
W&#>1 h^yviz* >H00g 2:SMSWP98 0 
0 g : 3^§N- 5 0 

*/<-htt«) T?3 0tWffian?3E»DLfc 30 
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fclcJ:!>*;1/*;HiMtfc. »&n/fct-;l/*;l/*, Bret 
*¥4r-7;I/tH/pnfcrtS 5 3. 5 mm, ffi * 5 0 

fc7nH^iRtt*WlJW*±** < ft SOT, 

[0 12 3] (ftKttOflFBD J I S A 1 1 2 9fc 
WoT&ISft (4 x 4 X 1 6 c m) fcfHHLfc. 

Ljhk,tc\k. *Sg2 0t\ S*6 0%fcH£LfcfIiB1I 
SS: PL-2G fflp^, jt/Vi^»*ttlD fc- 

*T*7Blfflg£Lfc„ 
[0 12 4] (fi£g{fc©$|£) J I S A 112 9 

[0 12 5] 

»1] 
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